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A 39-year-old female was suffering from cold-induced Raynaud’s attacks in both hands and feet, with symptoms 
being most severe in her left foot. The patient did not respond to medical treatments and was referred to our 
department of pain medicine. We performed sequential bipolar radiofrequency lumbar sympathectomy to the 
patient, which offered a long duration of symptom relief. Sequential bipolar radiofrequency lesions could create 
continuous strip lesion, and thus, could achieve better results, while the potential risk of liquid neurolytic agents 
could be avoided. (Korean J Anesthesiol 2010; 59: 286-289)
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    Raynaud's phenomenon induced by coldness and stress 
causes a peripheral vascular spasm accompanied by numbness, 
itchiness, and pain and moreover, skin ulcers in serious cases. 
Major treatment is the avoidance of the inducing factors and the 
administration of medication such as vasodilators. However, 
in case continuous pain or a skin ulcers occurs in spite of this 
medication, a sympathetic nerve block [1], chemical nerve 
destruction [2], or operative sympathectomy [3] are considered. 
The authors performed sequential bipolar radiofrequency (RF) 
thermocoagulation of lumbar sympathetic ganglion, which 
allowed a long duration of relief of symptoms of Raynaud's 
disease and hereby, we report the case and it’s result.
Case Report
    A 39-year-old woman (height: 158 cm, body weight: 45 kg) 
had taken nifedipine per oral from the department of the 
internal medicine for six months. For last one month the dose of 
nifedipine was increased due to uncontrolled spasmodic pain 
in her left toes while her face flushing and headache worsened 
and she was referred to the department of pain medicine. The 
blood test results showed nothing specific with the erythrocyte 
sedimentation rate (ESR) 3 mm/hr and C-reactive protein (CRP) 
below 1 mg/L. On physical examination, no lesions, such as 
skin ulcers or edema, on her hands and feet were found. After 287 www.ekja.org
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excluding the secondary causes such as connective tissue 
disease, arterial occlusive disease, artery disorder, patient was 
diagnosed with Raynaud's disease.
    The authors performed a sympathetic nerve block using 
0.2% ropivacaine 8.0 ml at the level of upper third of the left L3 
vertebral body and confirmed pain relief, but this symptom 
relief did not last for more than two days. The written consent 
was given for lumbar sympathectomy using bipolar RF 
thermocoagulation.
    In the operation room, the dorsum of the patient was draped 
with betadine in a prone position on the radiographic surgery 
table. Non-invasive arterial blood pressure monitoring, an 
electrocardiogram, arterial oxygen saturation, and a skin 
temperature sensor (66S, Hewlett-Packard, USA) were attached 
to the insteps of both feet in order to observe the changes of 
temperature. After the local infiltration of 1% lidocaine 2.0 ml 
on the skin by the lateral approach used for traditional lumbar 
sympathectomy, 10 cm RFK (Racz-Finch Kit, Radionics
Ⓡ, 
USA) cannula with a curved 10 mm active tip was inserted at 
the level of the lower third of the left 2 vertebral body and the 
second cannula was inserted at approximately 7 mm below 
with the same method. We confirmed there was no spread 
to the psoas muscle by injecting 2.0 ml of contrast material 
and checking the final location. A total of four cannulae were 
used in this procedure, and the procedure was sequentially 
performed from the lower third of the L2 vertebral body to 
the L2-3 intervertebral space with approximately 7 mm 
intervals (Fig. 1). After inserting an electrode into the needle, 
we confirmed there was no back pain at 50 Hz and 1 volt 
stimulation, and that there was no muscle contraction on the 
low back at 2 Hz and 3 volts stimulation. The first lesion was 
created at 80
oC for 100 seconds spontaneously through each 
cannula. Next, the first cannula was removed and the third 
cannula was placed approximately 7 mm below the second 
cannula, and the second lesion was created with the same 
method. Subsequently, the second cannula was removed and 
the fourth cannula was inserted approximately 7 mm below the 
third cannula, and the third lesion was created the same way. 
The skin temperature of the left and right insteps, as measured 
before the operation, was 26.4
oC and 26.6
oC, respectively. Five 
minutes after the creation of the lesions, the temperature of the 
left instep started to rise and the skin temperature of left and 
Fig. 1.  This image shows the sequential 
bipolar radiofrequency (RF) lesions 
between the lower third of the L2 verte-
bral body and the L2-3 intervertebral 
space. (A) and (B) show the first and 
second needle in anteroposterior and 
lateral view; (C) shows the second and 
third needle; and (D) shows the third 
and fourth needle in lateral view.288 www.ekja.org
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right insteps was measured as 26.8
oC and 26.6
oC, respectively; 
the visual analog scale (VAS) decreased from 6-7 before the 
operation to 0 after the operation. The skin temperature of the 
left and right insteps, as measured after 30 minutes, showed 
a definite difference, as it was 34.8
oC and 28.6
oC, respectively. 
The average gap of the skin temperature of both feet was 
confirmed as 7.3
oC when we performed infrared thermographic 
imaging (ITI) the next day (Fig. 2). No particular side effects 
or complications appeared after the operation, so the patient 
left the hospital two days later. The patient showed continuous 
improvement on the follow-ups performed two months later 
and one year later. 
Discussion
    Raynaud's phenomenon induced by an excessive contraction 
of the peripheral blood vessels in fingers, toes, ears, and nose, 
is due to exposure to low temperature or stress; the skin color 
of the influenced part turns white or blue accompanied by 
numbness, itchiness, and pain. More than 70% of the causes 
of this phenomenon are still obscure, and these are classified 
as primary Raynaud's phenomenon and separately called 
Raynaud's disease [4]. In addition, Raynaud’s phenomenon 
may be accompanied by other diseases, referred as secondary 
Raynaud's phenomenon or Raynaud's syndrome [5]. The treat-
ment for Raynaud’s phenomenon is to decrease the fre  quency 
and the degree of spasm and to protect tissue from injury; 
for these purposes, lifestyle modifiaction and vasodilators 
are first line of therapy. Keeping warm temperatue especially 
hands and feet along with the house is the beginning of life 
style modification. Evading emotional stress, and ceasing 
cigarette are highly recommended. Any dose of beta-blockers, 
contraceptives, or migraine drugs with vasoconstricting 
effect should be avoided. Calcium channel blockers like 
nifedipine decrease the frequency and the degree of spasms in 
approximately two thirds of the patients and help to heal the 
skin ulcers of fingers and toes. However, in case the frequency 
and the degree of spasms worsen to the point of disturbing daily 
life, or in case continuous pain or a skin ulcer occurs in spite of 
the medication, a sympathetic nerve block [1], chemical nerve 
destruction [2], or operative sympathectomy [3] should be 
considered. 
    Traditionally, a lumbar sympathetic block is performed 
between the lower third of the L2 vertebral body and the 
upper third of the L3 vertebral body under C-arm guidance or 
computed tomography (CT); Umeda et al. [6], also reported 
that lumbar sympathetic ganglia is most frequently found at 
the level of the lower third of the second lumbar vertebra, at 
the L2-3 interspace, and at the level of the upper third of the 
third lumbar vertebra on both the right and left sides. Again in 
this case, the authors target the lumbar sympathetic ganglia 
between the lower third of the L2 vertebral body and the L2-3 
intervertebral space. RF thermocoagulation, which has recently 
been applied in various pain treatments, is preferred to surgical 
removal or liquid neurolytic agent, since it makes selective 
nerve destruction easy by confirming the target nerve through 
the stimulation of sensory and motor nerves. Haynsworth and 
Noe [7] reported that percutaneous sympathectomy using RF 
thermocoagulation is expected to bring a long duration of pain 
relief and lower the incidence of post-operative neuralgia, as 
compared to chemical nerve destruction. Research document 
in Korean also reported that lumbar sympathectomy using 
RF thermocoagulation decreases the risk of complications in 
comparison with chemical nerve destruction using absolute 
alcohol, and it has effective treatment results in hyperhidrosis 
of lower limbs, sympathetically maintained pain (SMP), and 
vascular diseases [8].
    Recently, many reports have focused on bipolar RF thermo-
coagulation that can create larger and more predictable lesions 
than monopolar RF thermocoagulation [9-11]. Derby and 
Lee [12] reported that in their experiment model where they 
placed two RF electrodes at 6 mm intervals and heated them 
simultaneously, the temperature of the core between the two 
electrodes exceeded 66
oC, so they might perform coagulation 
on a larger area, in case they used a bipolar electrode. Pino 
Fig. 2. This image shows the thermographic temperature difference 
between the right and left foot after the sequential bipolar RF lesions.289 www.ekja.org
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et al. [13], reported that the largest lesion in performing 
bipolar RF thermocoagulation was created at 90
oC for 120-
150 seconds with 4-6 mm intervals of two electrodes. Korean 
researchers reported that a 5 mm active tip needed more 
than 80
oC in temperature and 90 seconds in time within 6 
mm intervals, and a 10 mm active tip 90
oC and 120 seconds 
within 8 mm intervals, in order to create strip lesion, through 
bipolar RF thermocoagulation, using egg white as a medium 
[14]. In sacroiliac syndrome, it was reported that appropriate 
lesions were created over 90°C and more than 90 seconds of RF 
thermocoagulation within 1 cm intervals of the two electrodes 
[15]. In this case, the authors created lesions at 80
oC for 100 
seconds with approximately 7 mm intervals between 10 mm 
active tips based on the above documentation; in addition, we 
created three lesions sequentially, therefore, we expected that 
three sequential strip lesions would be created. 
    In conclusion, the authors suggest that creating sequential 
lesions using bipolar RF thermocoagulation is capable 
of making larger lesions than the existing monopolar RF 
thermocoagulation, and this leads to a higher rate of successful 
operations while simultaneously avoiding the side effects and 
complications from chemical nerve destruction. These findings 
mean that bipolar RF thermocoagulation may be effectively 
used for hyperhidrosis, SMP, and vascular diseases which need 
a long-term sympathetic nerve block.
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